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(57) Abstract: A biosensor 
comprising, formed on an insulating 
substrate (5), an electrode consisting 
of a working electrode (1) and a 
counter electrode (2), and a reagent 
layer (10), and further, pasied 
together on the reagent layer, a 
spacer (7) slit at the portion thereof 
over the reagent layer (10) so as to 
form a cavity (12) for sucking blood, 
a liquid sample, by capillarity, and 
-a cover (6) having an air vent hole 
(9), wherein those portions of the 
side walls of the spacer (7) and the 
cover (6) facing the cavity (12) are 
Ireated to be hydrophilic, whereby 
it is possible, when blood is sucked 
from the cavity (12) by capillarity, 
to stimulate the suction to improve 
the performance of the sensor, and 
a sensor production process can be 
simplified with higher productivity. 



WO 01/40788 Al IllllIIlIIIIDIIIIIIIllIlll 



(74) ftSA: #8± #»S-(HAYASE, Ktnichi); t 3 ft £68* 8: . 

5M-0053 *EI&fcBrf>iL<D*BTI7#l^a«±B — BlgtSSfSSS 
^ t*;U8K ^S^Hr^SIBi Osaka (JP). 

(81) ig^S(S(fy: CN. US. 

(84) }|$Bri£a;: 3-D viitoH (AT, BE, CH.CY.DE, StPCriiMv KO*ai=Stl**lT^* fzi-KtBglg 

DK, ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). <D iS H 9 > X J — V J £ # R5 . 



(57) g*t): 

^-fe^-^-ctt, ^Mff^fclcJ: 9]fu££iifjfB3r--Y t'x-r 



WO 01/40788 



PCT/J1W08508 



m m m 

5 sm&m 

jfcSS t O £ ;R & 5 >b <D V h 5 o 



WO 01/40788 PCT/JPOO/08508 

2 - 

5 %®MLti:&btiLm&* J rXT<< 1 2rtl^A^tt, £ ?? fc«|SIS l 0 fcigflf L 

mmm$oj&ftzftffi-5iMtj:;u*-t>-y-\ztd^x. mm** irr^ kbi-* 



WO 01/40788 PCT/JPOO/08508 

3 

&mwmm<D$kmm 3 ^a^s^ vim, rnxommB 2 qicsbik 
y-Hufc^T. saiBffiBettai©isjjpftSro. oimm o m±k-fz 

15 ^^©^BdSK^tlfc^^^^lCioTfM^nTV^tOT-fc-S,, 

r©i p**fi£©^^fe>lMcJ:Htf, ^®Stt?fiJT^©S®^^Jgt/c7 

20 Srami-SitiS-CtS,,' 
©T*>5. 

25 w©«tp^fl|j*©/w^-fe>-»Mr«ttL(^ iS7KttSttSS:.%-r5«»iig-e-?-©^ 
B5Sr«WLfc7^yUAtJ:9 % «*ttS:^ri-$taie-fe>^©«ISSr^-f--5 J: 9 

ftnm<Dm\zy}i$.x'? , $tc^hii#^xffim-t>-9-<Dm&xm&mmkx£ 



WO 01/40788 PCT/JPOO/08508 

4 - • 

<DsU*±"yf\zisv^x, buE^t^ \?T4*J&J$rf 3fli£©5*K 

#3SW©Sfcfc©l&8BSII-8 «fc36»*>i/<-< Urt ^IfHu if *©$5ffl$g 7 Sliaam 
©/Va-fcf-frfcasvvc, ^ ^IMMBa,. 'intuit >?fcfciD:M. ^/>¥Bt 

m, mft&&m<Dih<D^-rtifr<DtQm&ifci-z.b\z£r) . hub** if^-i 

20 5. 



WO 01/40788 PCT/JPOO/08508 

5 ./ . 

* nssts©*® t>$bktt£ w-r s t <oxh 5. 
h\ &t£<kh-n<omm<D$mt£vx*t£<, i^t^ts^w^ ' 

•fZ>^k&X'$Z> 0 

trnxomwrni om<o^-rfi^^m<Dyu^±>-9-\^^x, imnmtn 
mtoRm^^zmmiim^^m^mmhm^^tzh^x'hZo 

>pk< bh-$i><D>mm<Dmmivxti<, mwun burnt <d 

timm £ n z> m®. b <o® < .tt v „ m&osMxoiiaii 1 4 < * 9 . Me 



WO 01/40788 .. PCT/JP00/085O8 

6 ■ - - 

5 -f5ffi»lg©5*>* &t£< t b-U<D&Ml^ 0. OOl^raHl/imO^/l/ 

10 fl?&mHT*&>3 0 

B 3 m tt , #£93 ©^JSfll 2 K*5 ft 3 <OMM -5 Aft £ it® L fc ^ 

m@wu *%w<Dm&<DBMi\z&nz;<i<*±>v<DftM®w.mx'hv, 



10 



20 



WO 01/40788 PCT/JP00/085O8 

H=»7 5va[, !4ig7y*=!)AS^©^^yWtt», 75/ 

15 .£U:©J;9fc*Hlfi©»ttlfcJ:;h,tf, :*/<-6 ^7©«M ; e©'b© 
S=¥-r tT7-f 1 2 fcffi-f 3«9il, -fft:b 6 ir*"?— ^7©df+ tf-7^ 1 

m\a 8fribum£i%z>£Lm%m$-<nmz*T t-^w 1 21^ 

25. %M<OWM2. 

S1\ 'Hie^T, *HJS©»»2fcJ3fj-S/V*1r^O«fiR|cov>T 



WO 01/40788 o PCT/JP00/08508 

o - 

n#i>m7k&z%j-z£p\zLiti,^ xmi&oMn 2 \z joints #^-6-^* 

k\ *° y Jg<k t*=;K *° y ir = u^A # y w ? h\ ^ n if hmm-f 
6^^— ■ y-7cos#^^-5^y^^V>7 L u— h^># 

tizz-YVrji 2icisi-5ffije, i-fc:b^;&^-6 y- 7©^^ t7-/ 
*itt$risu:$-B\ v M\Q8frtbm&£ft%ihmzm$-<mn\z*-r^j 1 2^ 

ttts. Jife©!a5ISrlbJ*1"53b*« N hu!E^7^<-6 y- 7©SW^^5 



WO 01/40788 . PCT/JPOO/08508 . 

1^7* u-k #yr? h\ #yj£fct*=/K ^y^bt'-y^v, ^y^5 k, 

ftlcftffU ^7©H t'x-f 1 2U:iB^5g|5#;iS2l2Ktt 

Sr^r-fS i Plr Lfc©T\ t'x-f 1 2©ffl9M©^hW4£|pLt£-li\ K5IP8 



WO 01/40788 



PCT/JP00/08508 



1 2 |:jgf6*^- 7 ©SSMft LT, MloMill 

20 ^±©i 5 Ui#|ii6©?BAg4 t^iixli, *t t'f^ l 2{i®-r5^^-.6-^^ 
Lfc.wt 5 , ^fc'xw l 2©^c^;ft44£fa±£-ii\ !»5lP 8frbUM£tiZ> 

25 v\ Kisuei o±©ingtyan 1 £ft<-rr t&-v%. '<-< *±>y-<Dm& 
%Tfc<Dim 5 . 



WO 01/40788 PCT/JP00/08508 

*1V fOloia^ !&SSfi5©^jii#a*ttS:^'-fSJ:pJcftia-#-S- 
10 09* tf, K5lP8©fc$ (=*^— 9-7<DW%.) #*ttfcW*t'^#& (fig 

- 6 £ 9- 7 £$fckttfc Lfcfc*lt-CI4t^^K5l^«j^1-5^dS#btt-f> 
15 S5^t>^16©^l6id^4T^fcJ:5*il7kS«i3SSrl6L, M#$t»©K5l 
2ogi.LT, ^PS«5©«®^|87K'lii/i?)i5tC^31Lfc^ ^ 

©±fc«**»i$i-5 «t o \z.-tn\t, mmm®. stmmt <D&%mmmto\z. ft 
siEst, ■tiif>-t*i-e*i©msH , »iii^jsi-5^s^. #te7^i2» 

-6 i£IA9£toi*:fcfc x -fe>"9-©«^'?lr7»i-^^{cJ;oTi ; T^^T^ 

1 1 t> t £ v ^teift&t£ 5 fc v sm&ima* bttz't-xh stepjw 

Lxmtmm : kBj$.LX^tcZ.t\z£Z > h<DXhZ>o ^~T\ ^S^5trt>H 

m<omm u>>b4 x^tcx ? fm^wm^mLx, t * 
$t^ai5Sr^i-5<fegsis5©»»aaj»rsttS:tjfc-s. wiiem<i©#»iLT 



WOOJ/40788 PCT/JP00/08508 

12 . • 

5 ^- 9- 7 tmx^a < „ mm&te 5 t>sbM4*Bifcii-*- * 9 1- l/c©t\ 

^ISrSblcSb^-tS^as-CtS. *^ «IBmtt*»l«i-51WK:|ftWelR5 

tt©5ft*#J!ll#"Ct SfiiS (DflO) ©w*/H*, 0. 0 0 1 M m~i MmOfiBB 
-Cfct). #1-0. 0 1jim~0. .1 nm©t>©3i s a4LV\ 

15 (H«§^1) 

^DtSIM (tt7lft : 4 0 0W, Mfemmg. ■ 3 Om/min) SrlgLfc* 
til £*t@2 fc36»b45MMiS:Klt, *©±fc»* if) 

tm^-fcitft (7sp->7>ft*!J ^) t^^iiio«Lfct, *° 

- h b ft 5 # 6 1 ©fl£ 9 «t K> » jkH^^tiS ^ttff £ * 5SW S 

Slit r©J:pirLT^L/c-fe>-^©jfa?KK5lBg^?:*-f t©T-fc5. r 
25 rTii. 8©Tft£;6^$ 0. 15 mm, <fg 2 . Oram © fcO&fflWc, Sit 

©grtttiU jSBS^T (Stifle® 5 °C, ^ y y Hit 6 5%) irifc^T, Jfe- 



WO 01/40788 



13 



PCT/JPOO/08508 



Ml 









1 


0.54 


0. 68 


. 2 


0.69 


0. 58 


3 


0. 69 


0.72 


4 


0.63 


0. 65 


5 


0.72 


0.64 


¥B) (sec) 


0.65 


0.65 



Jfii;$iKSI3gifc$§£ (n=5) 



10 ftii, J&QkWl f$Wc#!l 3L<?uyT ^7$ u— h©|feilS^5, itFl: 
^^-6<D^ixmm. It. *^Sd°p4 8dyn/cm T~hZ><D\Z*iLX . 

. . => a-n&m.&m&m l fc^ coasts 5 o^'s, ^^^t^^/^^v^^* 

15 ^2HW:, jfe4>y^3-^^5 3~9 9 2mg/dl \z.ft>V*,± >W&k%itm 
*fc*2li > m2D{wjo(t51 0IsIiBI^«r©»9«L»ie (CVt) £itt*L 



WO 01/40788 



14 



PCT/JP00/08508 



^2 



5 







HiSW •£:/+>- 


53mg/dl 


6. 25% 


I 3.79% 


83rog/dl 


i 3. 15% 


167% 


253mg/dl 


3. 49% 


1.53% 


488mg/dl 


2.24% 


0.60% 


596mg/dl 


2. 49% 


1.86% 


992mg/dl 


2. 23% 


2.11% 



t<D&mm*t'<Dngfa±L±<Dfrh&itxmmLtc a j i sk 5 4 o o mm 
^^cl:M^^T^^v^^^5i5©^T'^4. 5/100 ^i-<ommxmm(ommi>m^ 

LfcOlcftU *mmm l W-fc^-y-Ctt, 0/ 1 0 0 £i-^m&^E^«fg 

— t?) i: (7 x y ->7 Wt# y ? A) <b SrSlrKSW 1 0 Sr^fifc L fc 

25 OSffit§*llMfc : 5 4dyn/cro £Jl±) jo»fe*5*/<— 6 £ Id 

H?:/^©jfe&®§|&S£Jt$Lfct©-efc9. JR3BI4. jfe^^ua-^ig^ 5 
3~9 9 2rag/dl fcfcttS^lftSgfcJtt&Lfcfc©-?*)^ S4I1 



WO 01/40788 j 5 PCT/JP00/08508 



%4 









1 


0.54 


0. 62 


2 


0.69 


0.55 


3 


0. 69 


0.68 


4 


0.63 


0. 60 


. 5 


0.72 


0.69 


(sec) 


0. 65 


0.63 


Mm^m&itm (n=5) 








53mg/dl 


6. 25% 


3.88% 


83mg/dl 


3. 15% 


2. 17% 


253mg/dl 


3. 49% 


1.22% 


488mg/dl 


2. 24% 


1.60% 


596mg/dl 


2. 49% 


1.56% 


992mg/dl 


2. 23% 


2.05% 



(CVfl) it« 



CVM) i>mmzm,tz a 



WO 01/40788 



16 

II * © i H 



PCT/JPOO/08508 



5 *5V^T, 

i i £ 1- 5 /^ ^--t yto 

3. lf*©lEfflm2^IEm©/^^-fe^lMcfev^ > 
15 rtmits^ttyf. 

w t t -ra aw ^-t 

7. M^O^Bffl^l^l-lB^ro/^^-fe^-y-tCio^T, 



W ° 01/40788 1? PCT/JPOO/08508. 

8. imomm%7mmm<D;u*±yy-\z&^x^ 
io. m*(DM®m9m\zmm<D;<4*±yy-\z3$^x, 

15 StBi^ 

20 ztztimbTZ'V*i;>y. 

1 3. m$.<Dmwmi 2mztzm<Dsu *± >y-\z&\,^x s 



WO 01/40788 




WO 01/40788 



PCT/JP00/08508 



2/3 



m 
m 



35 
30 
25 
20 
15 
10 

5 

0. 



3 



o mmmnw 




200 400 600 
r*a-WRS (mg/dl) 



800 



1000 



£3J 



35 
30 
25 

3» 



15 



S 

£ 10 





• «*t>t 














1 J 1 1 1 L L_; 1 i 



i 




WO 01/40788 PCT/JP00/085Q8 



' • 5 

3/3 ' I .M 




INTERNATIONAL SEARCH REPORT 


International application No. . * 

PCT/JP00/.08508 


A. CLASSIFICATION OF SUBJECT MATTER " 

Int.Cl 7 G01N27/327 C12Q1/00 

According to International Patent Classification (IPC) or to both national classification and IPC 




Minirrrum documentation searched (classification system followed by classification symbols) 
Int.Cl 7 G01N27/327 C12Q1/00 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searthr/i " 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2000 
Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) ' 


C. DOCU 


fMEN fS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 
A 

Y 


EP, 877244, Al (Bayer Coporation) , 
11 November, 1998 (11.11.98), 

Claim 1; page 6, line 56 to page 7, line 6; Fig. 1 
Claim 1; page 6, line 56 to page 7, line 6; Fig. l 
Claim 1; page 6, line 56 to page 7, line 6? Fig. l 
& JP, 10-318970, A & US, 5759364, A 
& AU, 6378398, A & ZA, 9803200, A 
& NO, 981684, A 

JP, 08-185999, A (Shinko Pantec Co., Ltd.), 
16 July, 1996 (16.07.96) , 

Par. No. [0001] , (Houden Plasma ni yori Kotai Hyoumen ni 
Shinsuisei Shori wo Hodokosu Ten) 
(Family: none) 


1-5,7,11,12 
6,8 
9,10,13 

8 


(J Further documents are listed in the continuation of Box C. Q See patent family annex. 




Special categories of cited documents: T lata document published alter the international filing date or 
A documenl I defining the general state of the ait which is not priority date and not in conflict with the application but cited to 
considered to be of particular relevance understand the principle or theory underlying the invention 
™ Cf documcn » published on or after the mternational filing M X" document of particular relevance; the claimed invention cannot be 
«f - -a IC t. \ . considered novel or cannot be considered to involve an inventive 
documCDt which may throw doubts on pnority claims) or which is step when the document is taken alone 

crted to establish the publication date of another citation or other "Y* document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an invcnUve step when the dcotmcntis 

O- document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 
»p* H^ 115 . ut- t - ^ - combination being obvious to a person skilled in the art 

V <^ument published pnor to the international filing date but later document member of the same patent family 
than the priority date claimed 


Date of the actual completion of the international search 
19 December, 2000" (19.12.00) 


Date of mailing of the international search report 
16 January, 2001 (16.01.01) 


Name and mailing address of the ISA/ 
! Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



S&mB«4§- PCT/JPO 0/08508 



A- *W©*r . (BBtflWHi (IPC)) 
Int.CL7 C01N27/327 C12Q1/00 



WE*ffofc*/M»»» (smmaa (ipc) ) 

Int. CI. 7 G01N27/327 C12Q1/00 



B*BS««*^» 192 2-1 9 9 6¥ 

Ptt^RMffS^tt 1971-2000^ 

H*Bfi»*»**^» 1994-200 0^ 

0*B*fl«*fi«4** 19 9 6-2000^ 



ttm^x-^^-^ (f^x-*©*^ WStttffltfcfflW 



X 

Y 
A 



EP877244,A1 (Bayer Coporation) 11:11^.1998 (11.11.98) 
1(1**1. i6lf56M7l^6ff, Ili 
£6 HIS 5 6*T-|g7J0g6?7. JfSlB 
»*fil. !B6H!g5 6fi^|g7IOg6ti\ 3I1B 
JP, 10-318970, A & US, 5759364, A & AU, 6378398, A & ZA, 9803200, A 
& NO, 981684, A 



1-5, 7,11,12 
6,8 
9, 10, 13 



0 C«©«Kt>i»#W3iiT^*. 



J: o T x£ ^ to* > v ^ % x b ft 6 1> <*> 



19. 12. 0 0 



H^Sttffrfr (1 S A/ J P) 
1 0 0- 8 9 1 5 



2 J 



8 5 0 2 



IIS*-* 03-3581-1101 F*i$ 3252 



PCT/I SA/2 ] 0 (SB2X-i?) ( 1 9 9 8^7^) 



l^ffiH^ PCT/JPOO/08 508 









Y 


JP, 08-185999, A 16.7^.1996 (16.0 
7.96) 

[ooou mmyy^icx 9 Bf^aiK3i*tt*Hi«:i6-r£)' 


8 



MPCT/ISA/2 10 (^2-<-y^^) (1 998^7^) 



